A phage-typing technique for salmonellae is described. 
The most common causative agent of salmonellosis is Salmonella typhimurium. A few other serotypes are predominant in certain areas of the world, e.g., S. heidelberg in the United States, and S. dublin in the United Kingdom. Serology of salmonellae has played an important role in identification of strains involved in outbreaks of salmonellosis, and phage typing has been used to identify subtypes within the serological groups. The value of phage-typing schemes as epidemiological tools has been recognized by several investigators (1-4, 12, 17, 18) .
Phage-typing schemes for S. typhimurium (9, 19) and other salmonellae (5, 11, 13, 14, 20, 21) have been described. Some reports (7, 8, 10, 13, 15, (20) (21) (22) have indicated evidence of a correlation between the antigenic structure of salmonellae and their susceptibility to phages. The objective of this paper is to describe a new phage-typing scheme in which the same battery of primary phage isolates is used to type three serotypes of Salmonella: S. typhimurium (1,4,5,12: i-1,2), S. typhimurium var. Copenhagen (1,4,12: i-1,2), and S. heidelberg (1, 4, 5, 12 :r-1,2).
These three serotypes are closely related antigenically.
MATERIALS AND METHODS
The bacterial cultures and phages used in this study were obtained by the methods and from the sources described earlier (16 A routine test dilution (RTD) for each phage was determined by the method described by Blair and Williams (6) . The RTD used for both S. typhimurium and S. typhimurium var. Copenhagen was similar. A higher concentration of some of the typing phages was used for typing S. heidelberg (Table 2) .
Brilliant Green Agar (Difco) was used for plating cultures. The plates were poured and allowed to stand at room temperature (25 C) for 2 days before they were used. The preparation and seeding of the cultures was essentially the same as that used in the host range study already described (16 gating the sources from which the typed cultures were isolated. RESULTS It was possible to separate members of each of the three serotypes of Salmonella (S. typhimurium, S. typhimurium var. Copenhagen, and S. heidelberg) into several phage types by use of one battery of phages. The percentage of cultures that were typable and the number of types demonstrated for each of the three serotypes are given in Table 3 .
The patterns of response produced by the typable cultures are given in Tables 4, 5 , and 6. These tables show the number and frequency distribution of the phage types obtained from the University of Minnesota laboratory and of those obtained from the NADL. Figures 1, 2 , and 3 show some of the phage types demonstrated in each of the three serotypes. Figure 4 represents an untypable culture.
The epidemiological investigation revealed the limited nature of the foci of infection from which the University of Minnesota cultures were obtained. About 45% of the S. heidelberg cultures came from one hatchery (hatchery M).
Further epidemiological investigation of the sources of S. heidelberg cultures indicated that 40 cultures belonging to three phage types came from 17 experimental birds. At least two cultures were isolated from the same bird, three were isolated from each of two birds, and six were isolated from one bird ( Table 7) . In all cases, the phage types recovered from the same bird remained unchanged, indicating the in vivo stability of the phage types. 
